Introduction
When used correctly and consistently, the male latex condom is an effective contraceptive; the estimated perfect-use pregnancy rate is 3%.' The male condom is also highly effective against sexually transmitted diseases.2'3 However, condom breakage and slippage vary widely during typical use.
International prospective studies have reported breakage rates from less than 1% to as high as 13%, while several prospective studies based in the United States have reported breakage rates from less than 1% to about 7%0V6 Slippage occurs with comparable frequency.56 Because condom breakage and slippage can diminish efficacy and may be used as a rationale for nonuse, it is important to better understand condom breakage and slippage.
For most condom users, the risk of a condom's breaking or slipping completely off the penis (hereafter referred to as condom failure) is rare; a minority of users seem to experience disproportionate failure.( 9 Research suggests that condom failure may be associated with personal characteristics such as history of condom breakage or slippage, less experience with condom use, young age, less education, low income, and large penis size. ' 7 Behaviors that may be associated with condom failure include rough handling of condoms, improper donning techniques, use of oilbased lubricants, reducing natural vaginal lubrication, lengthy or vigorous sex, anal sex, intercourse in certain positions, delayed withdrawal after intercourse, withdrawal without holding onto the condom 6,9 11-151 17-25 rim, and reuse of condoms. '' Infon'nation on the distribution of failure among users and on user characteristics and behaviors is necessary for interpreting condom failure data and may also prove useful for identifying and counseling condom users at increased risk of condom failure.726 In this study we assessed whether past condom failure can predict condom failure, and we evaluated specific behaviors and user characteristics as they relate to condom failure.
Methods
The study was conducted in 1994 in collaboration with the Instituto de Investi-Subjects At each of the three sites, consecutive male family planning clients were recruited until approximately 130 men were enrolled. To participate, men must have used at least one condom during the 12 months prior to the study, been at least 18 years old, agreed to answer in-depth questions regarding use of the study condoms, and signed an informed consent form.
On the basis of past condom experience, men were assigned to one of two groups: (1) increased risk-men who had experienced condom failure (at least one condom that had broken or slipped off completely during vaginal intercourse) during a specified reference period prior to the study; (2) low risk-men who had not experienced condom failure during the specified reference period prior to the study.
At each site, once the low-risk group was filled (n = 65 ± 2), no more men eligible for this category were enrolled. Approximately equal numbers of men were enrolled in each of the two risk categories. In the Dominican Republic men were assigned to a risk group on the basis of condom failure during the 12 months prior to the study. Inconsistent with the protocol, the other two sites based risk-group assignment on lifetime condom failure.
Procedures
Background information was collected and participants were given five condoms and instructed to use them for vaginal intercourse over the 3-week study period. Prior to the study, when receiving condoms for the first time at all three sites, all clients were given instructions on proper condom use, including opening the condom package carefully, putting the condom on after becoming erect, avoiding oil-based lubricants, and removing and disposing of the condom carefully. At enrollment, no additional instructions were given. After using the study condoms, the men returned to the clinics to complete an interviewer-assisted questionnaire on 
Definitions
Total breakage is defined as the number of condoms that reportedly broke at any time from opening the package to removing the condom from the penis, divided by the total number of condoms opened. Clinical breakage excludes (from numerator and denominator) condoms that broke before intercourse. Clinical slippage is defined as the condom's slipping all the way off the penis during intercourse or withdrawal and is calculated as the number of condoms that completely slipped off divided by the number of condoms that were used for intercourse. When the same condom both broke and slipped off, only breakage is counted, on the assumption that breakage, in most instances, leads to slippage. Total failure is the sum of condoms that broke, slipped off, or both at any time divided by the number of condoms that were opened. Clinical failure is the sum of clinical breakage and clinical slippage.
These definitions are consistent with recently proposed standardized definitions,26 with the following exception: condoms that reportedly broke while being removed from the penis were included in clinical breakage (and therefore total breakage, clinical failure, and total failure) because participants were not told to inspect the condoms immediately after withdrawal (thus breakage may have occurred before removal in some instances).
Data Analysis
The Wilcoxon Rank Sum Test27 (1-tailed exact), stratified by country and number of study condoms tested, was Multivariable regression models were used to evaluate simultaneously multiple behaviors and their association with breakage and slippage. Condom-specific data were collected only for condoms that failed. For other condoms, participants reported the proportion of condoms used while engaging in different behaviors, but not specifically which condom was used during a particular behavior. Thus, multivariate analyses are based on the user, not the condom, as the unit of analysis. For all tests, results were considered significant at a = .05. No adjustments were made for multiple testing. Exact P values are reported.
Results
Between July 1992 and March 1993, 130 men in Mexico, 130 in the Philippines, and 126 in the Dominican Republic completed the study ( Table 1 ). The median age of the men was lowest in the Dominican Republic (25 years) and highest in the Philippines (33 years). Median years of education completed ranged from 11 years in the Dominican Republic to 13 years in Mexico. The proportion of men in nonstable relationships was highest in the Dominican Republic (48%) and lowest in the Philippines (15%).
At enrollment, most Filipino men (60%) reported condom use for family planning only (Table 1) . Conversely, in the Dominican Republic most men (64%) reported condom use for protection against sexually transmitted diseases. The Filipino men reported less condom use and less breakage prior to the study than did the other men. The Dominican Republic had the highest proportion of men (27%) who had used more than 100 condoms and the highest proportion (25%) for whom more than six condoms had failed prior to the study.
All enrolled participants completed the admission and follow-up interviews. In Mexico, the Philippines, and the Dominican Republic, 88%, 98%, and 58% of the men, respectively, used all 5 study condoms. Total breakage rates ranged from 0.8% in the Philippines to 4.7% in the Dominican Republic (Table 2 ) . Clinical slippage rates ranged from 0.8% in the Dominican Republic to 1.9% in Mexico. Total failure rates ranged from 2.0% in the Philippines to 5.5% in the Dominican Republic.
At all 3 sites, the men who had experienced condom failure during the 12-month period before the study reported failure about twice as often as those men who had not experienced condom failure during the 12 months prior to the study (Table 3 ). This bCondoms that reportedly broke and slipped off were counted only as breakage. bCondom failure during the past 12 months was used for the purpose of recruitment.
cWilcoxon Rank Sum Test, 1-tailed exact, stratified by country and number of condoms used.
dMen who did not use any condoms during the 6 months prior to the study are excluded from this analysis. 
Conclusions
As is true of other methods that depend heavily on user compliance, the effectiveness of condoms decreases significantly as imperfect use increases. Moreover, condom breakage and slippage may fuel inconsistent or discontinued use. Given the central role that condoms must play in protecting against pregnancy and sexually transmitted diseases, family planning providers should help clients maximize condom effectiveness. The results of this study suggest that baseline information collected on history of condom failure is a good predictor of future failure. They also suggest that engaging in multiple adverse behaviors during condom use is linked with failure. Keys to reducing failure may include identifying condom recipients at increased risk of condom failure and discouraging behaviors associated with condom failure. Further research is needed to determine whether condom failure can be reduced through targeted interventions among condom acceptors at increased risk of failure. Note. Cl = confidence interval. Binomial Trend Test, exact P < .01, stratified by country, includes only men who tested 5 condoms (n = 1580 condoms used by 316 men).
